tarium of useful agents and to accelerate the process of evaluating new treatment modalities. But what type of novel treatment modalities should we examine? And how can we make up for the delay in establishing gastric cancer treatment modalities, compared with those for other major solid tumors, without going by a roundabout way that was not successful a decade ago [7] ?
Paclitaxel, which has been heralded as a unique cytotoxic agent, could be one of the most promising novel chemotherapeutic agents for gastric cancer. To understand the effect of paclitaxel, a review of its basic and clinical pharmacology is necessary. Paclitaxel is a novel diterpenoid that contains a complex ring system, called a taxane ring, coupled with a complex ester chain. This taxane derivative is a member of the tubulin-binding agent class. But, unlike other agents in the tubulinbinding family that promote microtubule disassembly, paclitaxel shifts the equilibrium toward microtubule assembly, and stabilizes microtubules by preventing depolymerization [8, 9] . Experimental studies have shown that paclitaxel has multiple biological activities, and different mechanisms of action are speculated depending on the concentration of paclitaxel. At a higher dose, paclitaxel blocks dividing cells in the G 2 /M phase, inhibits microtubular depolymerization, and directly kills tumor cells. At a lower concentration, paclitaxel induces apoptosis [10, 11] anti-angiogenesis, and immunomodulation. Paclitaxel has already been used extensively in clinical practice, as one of the key drugs for the treatment of ovarian cancer, breast cancer, and lung cancer. As paclitaxel possesses a totally different mechanism of action compared with that of the fluoropyrimidines, the drug may bring about considerable improvements in the treatment of gastric cancer.
The safety profile of paclitaxel has been well established. The incidence of severe hypersensitivity reactions observed in the initial clinical trials has been significantly reduced by the prophylactic administration of antiallergy medication, including a corticosteroid Standard chemotherapy for the treatment of gastric cancer remains controversial. Recently, in the United States, adjuvant chemoradiotherapy was shown to have a significant effect in gastric cancer patients who underwent resection [1] , and the regimen has been recommended as a possible new standard treatment. In Japan, although several clinical trials comparing oral fluoropyrimidine with surgery alone as a control have been performed [2, 3] , definite evidence of an effective adjuvant therapeutic regimen has not yet been determined. According to the current guidelines of the Japanese Gastric Cancer Association, the only recommended standard treatment for resectable gastric cancer is surgery [4] . Even for metastatic and/or recurrent advanced gastric cancer, definite standard treatment has not been established in Western countries, nor has it been established here in Japan. In Europe and in the United States, several combination therapies containing etoposide, 5-fluorouracil (FU), leucovorin, and other drugs have shown some encouraging results [5, 6] for advanced gastric cancers. In Japan, a Japan Clinical Oncology Group (JCOG) study comparing three effective regimens, i.e., continuous 5-FU, irinotecan/cisplatin, and tegafur-gimestat-otastat pottassium (TS-1) is currently ongoing. To date, therefore, the key agent in mainstream chemotherapy for gastric cancer has mostly consisted of oral or parenteral fluoropyrimidine-based treatments.
Should we be content with the current status of the treatment of gastric cancer? In other major solid tumors, such as lung, breast, or colon cancer, at least two or three combination chemotherapies have been established as standard therapy, both in the adjuvant setting and for the treatment of advanced disease. For gastric cancer, there is an urgent need to expand the armamen- coupled with an H 1 and an H 2 histamine antagonist [12] . Neutropenia, the most frequent side effect of paclitaxel, has been shown to be related to the duration of serum concentration over 50 nM, and not to be related to the peak concentration or AUC [13] . That is why a longer, 24-h, infusion of paclitaxel produces more myelosuppression than a shorter, 3-h infusion [14] . The occurrence of peripheral neuropathy, on the other hand, has been shown to be dependent on peak concentration and on the cumulative dose administered.
Recently, several studies of paclitaxel administered as a 3-h infusion in patients with gastric cancer have been reported. In an early phase II study in 15 patients with refractory gastric cancer, a 20% response rate was observed [15] . In a subsequent late phase II study, a response was observed in 14 of 60 patients. Of note, in this study, 27% of patients who had received prior chemotherapies (including either a fluoropyrimidine, cisplatin, or both agents) showed responses to paclitaxel [16] . In the second late phase II study, published in this issue of Gastric Cancer [17] a 28% response was reported in 32 patients with advanced gastric cancer. It should also be noted that, in this study, a 24% response rate was obtained in patients who had previously received chemotherapy. Based on these results, there seems to be a lack of cross-resistance between fluoropyrimidines and/or cisplatin with paclitaxel in patients with advanced gastric cancer.
The main toxicities reported during these late phase II studies of paclitaxel in patients with advanced gastric cancer were grade 3/4 neutropenia and leucocytopenia. These toxicities are considered to be manageable with the proper use of granalocyte-colony-stimulating factor (G-CSF). No significant non-hematologic toxicity has been observed in these late phase II studies.
Can we identify patients prospectively who would respond better to paclitaxel therapy? A preliminary study has reported that tumors in patients who show microtubule DNA mutation are resistant to paclitaxel, and a randomized clinical trial to evaluate the genetically segregated effect of paclitaxel has been started in Europe [18] .
The phase II clinical trial for patients with gastric cancer published in this issue of Gastric Cancer [17] is of interest for three reasons. First, paclitaxel, a drug that has a totally different mechanism of action compared with these of other gastric cancer chemotherapeutic agents, was confirmed to be effective. Second, investigators have reported the rapid transition of intravenous paclitaxel to the peritoneal cavity [19] . This effect could, potentially, be of importance in eliminating refractory peritoneal metastasis, which could be fatal in this disease. Finally, enrollment was completed after the registration of 32 patients, instead of the 60 patients required in the preliminary design. The application of Bayes' theorem [20] , using Jeffreys' prior distribution method [21] , enabled the definitive confirmation of the effect of paclitaxel with a smaller sample size than that estimated in the initial planning of the trial.
Should paclitaxel be used routinely for the treatment of gastric cancer? Some clinicians and investigators will promote a more extensive use of paclitaxel for therapy of advanced gastric cancer outside clinical trials, because it has been shown that a substantial proportion of refractory tumors regress following the administration of the drug as a 3-h infusion. However, it is my contention that, at this time, paclitaxel should be used mainly in clinical trials. As we have learned from our previous experience in gastric cancer, rapidly adopting a new treatment could produce stagnation and confusion rather than progress. The adoption of a new standard chemotherapy regimen in patients with gastric cancer should be based on the results of extensive clinical trials.
Which additional clinical trial(s) should be performed? In this author's opinion, three different avenues should be explored and run in parallel. First, the most appropriate schedule for paclitaxel administration should be investigated. Recently, the weekly administration of paclitaxel, compared with tri-weekly administration, was reported to achieve higher dose intensity with reduced toxicity [14] . Second, clinical trials should investigate the best therapeutic sequence for preexisting regimens and paclitaxel, as has been done by the GRECOR group for metastatic colorectal cancer [22] . It might be of interest to determine the response rate and time to progression in patients with gastric cancer who are receiving paclitaxel or pre-existing fluoropyrimidines or cisplatin as first-line therapy. Third, the most important approach should be to investigate combinations of paclitaxel with other chemotherapeutic drugs used in gastric cancer. As discussed above, paclitaxel has been used extensively in combination therapies for the treatment of other solid tumors. Therefore, the same approach should be undertaken in patients with gastric cancer. Any attempts to determine the safety and efficacy of combination therapy that includes paclitaxel with other cytotoxic or cytostatic agents for advanced and even for resected gastric cancer must be strongly encouraged and hastened. Although Health Authorities may require the completion of single-agent paclitaxel comparative trials and recommend the initiation of new investigations only after the results of those trials are obtained, the author believes that such a process, although scientifically appropriate, is too slow to allow us to catch up with the current progress of basic and clinical science.
Therefore, we should not hesitate to speed up the process and start more clinical trials to investigate dosing, scheduling, alternative sequences, and combined treatments with paclitaxel, which has a totally different mechanism of action from these of already approved agents for gastric cancer. Too much prudence might sometimes be disturbing for gastric cancer research, as well as for the patients who could benefit from its findings.
